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Description

Field of the Invention

[0001] The invention pertains to medical devices and,
more particularly, to composite medical devices having
connector assemblies with structure incorporated therein
that is adapted and configured to produce a relatively
bright image on a fluoroscopy screen or another imaging
technique.

Background

[0002] A wide variety of medical devices, for example,
guidewires and catheters, have been developed for in-
travascular use. Some such devices are compound or
composite devices that include multiple portions coupled
together. A number of such different medical devices and
assemblies are known, each having certain advantages
and disadvantages. There is an ongoing need to provide
alternative medical device structures and assemblies.
[0003] U.S. Patent No. 6,248,082 describes a
guidewire comprising two elongated core members and
a tubular connecting element having a mass of bonding
material provided in the interior of the connecting element
for bonding the ends of the core members.

Summary

[0004] The invention provides design, material, and
manufacturing method alternatives for medical devices
having multiple portions connected together with con-
necting structure, and including one or more markers that
are adapted and configured to produce a relatively bright
image on a fluoroscopy screen or another imaging tech-
nique used, for example, during a medical procedure. In
some embodiments, the markers are included within or
adjacent to the connecting structure. The present inven-
tion is defined by the features of the claims.

Brief Description of the Drawings

[0005]

Figure 1 is a cross sectional fragmentary view of a
guidewire core member (pre-grinding) including a
connector assembly for connecting a proximal por-
tion and a distal portion, the connector assembly in-
cluding radiopaque markers;
Figure 2 is a cross sectional view of the guidewire
core member (post-grinding) of Figure 1;
Figure 3 is a cross sectional view of a guidewire in-
cluding the core member of Figure 2 and an outer
polymeric sleeve attached thereto;
Figure 4 is a cross sectional view of a guidewire in-
cluding the core member of Figure 2 and an outer
coil attached thereto;
Figure 5 is cross sectional view of another embodi-

ment of a guidewire including a guidewire core mem-
ber having a connector assembly for connecting a
proximal portion and a distal portion, the connector
assembly including radiopaque markers;
Figure 6 is a cross sectional view of another embod-
iment of a guidewire including a guidewire core mem-
ber and a connector assembly for connecting a prox-
imal portion and a distal portion, the connector as-
sembly including radiopaque markers;
Figure 7 is a cross sectional view of another embod-
iment of a guidewire including a guidewire core mem-
ber and a connector assembly for connecting a prox-
imal portion and a distal portion, the connector as-
sembly including radiopaque markers; and
Figure 8 is a cross sectional view of another embod-
iment of a guidewire including a guidewire core mem-
ber and a connector assembly for connecting a prox-
imal portion and a distal portion, the connector as-
sembly including radiopaque markers.

Detailed Description

[0006] The invention relates to a medical device in-
cluding a first elongated member and a second elongated
member connected together using a connector. Each of
the elongated portions includes a proximal and a distal
end. The connector includes a connector member dis-
posed adjacent the distal portion of the first elongated
member and adjacent the proximal portion of the second
elongate member to connect the first and second elon-
gated members. One or more markers can be included
as part of the connector assembly, are disposed adjacent
the connector member, and are useful in imaging the
device during use. In at least some embodiments, it is
advantageous to incorporate the markers with the con-
nector assembly to enhance ease of construction and in
some embodiments, enhance the characteristics of the
medical device.
[0007] Although set forth with specific reference to
guidewires in the example embodiments shown in the
Figures and discussed below, the invention may be ap-
plicable to almost any medical device having an elongat-
ed structure made up of two or more adjacent or consec-
utive elongated members or sections that are connected
together and wherein marker structures would be desir-
able. For example, the invention may be applicable to
elongated shafts, for example hypotube shafts and the
like, for intravascular catheters (e.g., guide catheters, di-
agnostic catheters, rapid exchange balloon catheters,
stent delivery catheters, etc.) or drive shafts for intravas-
cular devices (atherectomy catheters, IVUS catheters,
intravascular rotational devices, etc.), and the like, or oth-
er such medical devices.
[0008] The following portions of the description, which
describe some example embodiments of the invention,
should be read with reference to the drawings, wherein
like reference numerals indicate like elements through-
out the several views.
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[0009] Figures 1-2 are cross sectional views of an elon-
gated core member 11 of a guidewire 10. The core mem-
ber 11 includes an elongated proximal portion or member
14, an elongated distal portion or member 16 and a con-
nector structure or assembly 12 that can include any ma-
terial adapted and configured for connecting the proximal
member 14 and the distal member 16. The connector 12
may also include structure or material adapted and con-
figured to produce a relatively bright image on a fluoros-
copy screen or another imaging technique during a med-
ical procedure. As used herein, the proximal member 14
and the distal member 16 may generically refer to any
two adjacent members, portions, or sections along any
portion of the core member 11. In some embodiments,
the connector assembly 12 includes one or more con-
nector members 15 adapted and configured for connect-
ing the members 14/16, and includes one or more radi-
opaque markers, for example radiopaque marker mem-
bers 18a, 18b, and 18c, disposed adjacent the connector
member 15, as discussed in more detail below. Figure 1
shows the core member 11 and connector assembly 12
prior to a final grinding step, and Figure 2 shows the core
member 11 and connector assembly 12 after a final grind-
ing step, which provides a generally smooth outer profile,
and can provide a taper to the core member 11.
[0010] The proximal member 14 and the distal member
16 can include any suitable structure for use as members
of a core member 11. The proximal member 14 and the
distal member 16 can have a solid cross-section as
shown, but in some embodiments, one or both can have
a hollow cross-section. In yet other embodiments, the
proximal member 14 and the distal member 16 can each
include a combination of sections or portions having solid
cross-sections and hollow cross sections.
[0011] The proximal member 14 and the distal member
16 can be made of any suitable materials for use as mem-
bers of a core member 11, and are made of dissimilar
materials. For example, materials such as metals, poly-
mers, and the like can be use as material for the proximal
and distal members 14/16. In some embodiments, the
proximal and distal members 14 /16 are made of metals
or metal alloys suitable for metal joining techniques such
as welding, soldering, brazing, crimping, friction fitting,
adhesive bonding, and the like.
[0012] In some embodiments, the proximal member
14 may be formed of relatively stiff material. For example,
a relatively stiff metal alloy, such as straightened 304v
stainless steel wire, and the like, can be used. Alterna-
tively, proximal member 14 may include a more flexible
material, for example a metal or metal alloy such as a
nickel-titanium alloy (for example nitinol), nickel-chromi-
um alloy, nickel-chromium-iron alloy, cobalt alloy, or oth-
er suitable material. The word nitinol was coined by a
group of researchers at the United States Naval Ordi-
nance Laboratory (NOL) who were the first to observe
the shape memory behavior of this material. The word
nitinol is an acronym including the chemical symbol for
nickel (Ni), the chemical symbol for titanium (Ti), and an

acronym identifying the Naval Ordinance Laboratory
(NOL). In general, the material used to construct proximal
member 14 may be selected to be relatively stiff for push-
ability and torqueability, however other embodiments are
contemplated.
[0013] In some embodiments, the distal member 16
may be formed of a relatively flexible material such as a
straightened super elastic or linear elastic alloy, for ex-
ample, nickel-titanium wire, such as nitinol. Alternatively,
distal member 16 may comprise a metal or metal alloy
such as stainless steel, nickel-chromium alloy, nickel-
chromium-iron alloy, cobalt alloy, or other suitable mate-
rial. In general, the material used to construct distal por-
tion 16 may be selected to be relatively flexible for track-
ability, but other embodiments are contemplated.
[0014] In some particular embodiments, the distal sec-
tion 16 is a linear elastic nickel-titanium alloy, for exam-
ple, linear elastic nitinol. "Linear elastic" nickel-titanium
alloys are a category of alloys that, although similar in
chemistry to conventional shape memory and superelas-
tic varieties, exhibit distinct and useful mechanical prop-
erties. By skilled applications of cold work, directional
stress, and heat treatment, the wire is fabricated in such
a way that it does not display a "superelastic plateau" or
"flag region" in its stress/strain curve. Instead, as recov-
erable strain increases; the stress continues to increase
in an essentially linear relationship until plastic deforma-
tion begins. In some embodiments, the linear elastic nick-
el-titanium alloy is an alloy that does not show any mar-
tensite/austenite phase changes that are detectable by
DSC and DMTA analysis over a large temperature range.
For example, in some embodiments, there is no marten-
site/austenite phase changes detectable by DSC and
DMTA analysis in the range of about -60°C to about
120°C. The mechanical bending properties of such ma-
terial are therefore generally inert to the effect of temper-
ature over this very broad range of temperature. In some
particular embodiments, the mechanical properties of the
alloy at ambient or room temperature are substantially
the same as the mechanical properties at body temper-
ature. In some embodiments, the use of the linear elastic
nickel-titanium alloy for the distal portion 16 allows the
guidewire to exhibit superior "pushability" around tortu-
ous anatomy.
[0015] In some embodiments, the linear elastic nickel-
titanium alloy comprises in the range of about 50 to about
60 wt. % nickel, with the remainder being essentially ti-
tanium. In some particular embodiments, the composi-
tion comprises in the range of about 54 to about 57 wt.
% nickel. One example of a suitable nickel-titanium alloy
is FHP-NT alloy commercially available from Furukawa
Techno Material Co. of Kanagawa, Japan.
[0016] The distal end 20 of the proximal member 14
and the proximal end 22 of distal member 16 (i.e., the
joined ends) are joined or connected together using the
connector structure or assembly 12. In the embodiment
shown in Figures 1 and 2, the connector member 15 is
a tubular structure, such as a hypotube as shown. The
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connector member 15 may have an inside diameter sized
appropriately to receive the ends 20/22 of the proximal
portion 14 and the distal portion 16. The ends 20/22 of
the proximal and distal guidewire sections 14/16 each
have a reduced diameter portion that is adapted and con-
figured to fit within the connector member 15. In some
other embodiments, however, the reduced diameter por-
tions are not used.
[0017] The connector member 15 can have an outside
diameter sufficient to accommodate any final grinding or
finishing procedure that may be used. In some embodi-
ments, the final diameter of the core wire and the con-
nector assembly 12 may be in the range of 0.025 to 0.045
centimeter (0.010 to 0.018 inches), for example. By way
of example, not limitation, the connector member 15 may
have a length of about 2.5 to 7.6 centimeters (1.0 to 3.0
inches) for an overlapping portion 12 of about 1.91 to
6.35 centimeters (0.75 to 2.5 inches).
[0018] In yet some other embodiments, the connector
member can be structure or material disposed between
the proximal portion 14 and the distal portion 16. For ex-
ample, the connector member may comprise an adhe-
sive, welding material, or a metal, or metal alloy disposed
between proximal portion 14 and distal portion 16 that is
adapted and configured to connect the proximal portion
and distal portions 14/16. For example, the connector
member can be a material disposed between the proxi-
mal and distal portions 14/16 that can be welded to each
of the proximal and distal portions 14/16 to attach the
portion 14/16 together.
[0019] The connector member 15 can include suitable
material for use in attaching the proximal and distal mem-
bers 14/16. Some examples of suitable materials include
a metal or metal alloy, and may include radiopaque ma-
terials. Suitable metals and metal alloys include stainless
steels, nickel-titanium alloys (e.g., nitinol), nickel-chromi-
um alloys, nickel-chromium-iron alloys, cobalt alloys,
nickel, or other suitable materials. Alternatively, connec-
tor member 15 may be comprised of a polymer or a metal-
polymer composite, including or not including a radio-
paque filler.
[0020] As set forth above, the proximal and distal mem-
bers 14/16 are made of dissimilar materials. For example,
the proximal and distal members 14/16 are made of dis-
similar materials, and the connector assembly 12, includ-
ing the connector member 15 is adapted and configured
to connect dissimilar materials. For specific example, in
some example embodiments when the proximal portion
14 is made of a material such as stainless steel alloy and
the distal portion 16 is made of a material such as a nickel-
titanium alloy, the connector member 15 is particularly
adapted and configured to connect these two dissimilar
materials, as will be discussed in more detail below.
[0021] Some types of alloys are particularly suitable
for connector member 15 for purposes of connecting a
stainless steel proximal section 14 and a nickel titanium
alloy distal section 16, or visa-versa. An example is a
nickel-chromium-iron alloy designated UNS N06625 and

is available under the trade name INCONEL 625, which
advantageously welds to both stainless steels and nickel-
titanium alloys. INCONEL 625 wire may be obtained from
California Fine Wire Company of Grover Beach, Califor-
nia, and has the following typical composition:

[0022] Another example of a suitable alloy which welds
to both stainless steels and nickel-titanium alloys is avail-
able under the trade name ALLOY C276 from Fort Wayne
Metals Research Products Corporation of Fort Wayne,
Indiana, which has the following typical composition:

Material Symbol % by wgt

Aluminum Al 0.140

Carbon C 0.070

Chromium Cr 21.900

Cobalt Co 0,010

Copper Cu 0.030

Iron Fe 2.790

Manganese Mn 0.030

Molybdenum Mo 9,150

Nickel Ni 62.000

Niobium Nb 3.540

Phosphorus P 0.005

Silicon Si 0.230

Sulfur S 0.009

Titanium Ti 0.250

Tantalum Ta 0.010

Material Symbol % by wgt

Carbon C 0.003

Chromium Cr 15.810

Cobalt Co 1.310

Copper Cu 0.100

Iron Fe 5.730

Manganese Mn 0.520

Molybdenum Mo 16.010

Nickel Ni 57.000

Phosphorus P 0.008

Silicon Si 0.020

Sulfur S 0.005

Tungsten W 3.570

Vanadium V 0.160
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[0023] Another example of a suitable alloy which welds
to both stainless steels and nickel-titanium alloys is avail-
able under the trade name ALLOY B2 from Fort Wayne
Metals Research Products Corporation of Fort Wayne,
Indiana, which has the following composition:

[0024] The joined ends of the proximal and distal mem-
bers 14/16 and the connector member 15 form a con-
nection or joint 30. The joint 30 may be an overlapping
joint, an overlapping tapered joint, a butt joint as shown
in Figures 1-2, or any other suitable joining arrangement.
In some embodiments, where the flexibility characteris-
tics of the proximal and distal members is different, the
joint can form a flexibility transition region that has a rel-
ative flexibility that is between the flexibility of the proxi-
mal member 14 and the flexibility of the distal member
16. Further examples of alternative joint structures and
materials for use in joining proximal and distal portions
14/16 and additional structures of some example
guidewires are disclosed in U.S. 2003/0069520 A1 titled
"GUIDEWIRE WITH STIFFNESS BLENDING CON-
NECTION" filed October 5, 2001; and U.S.
2003/0069521 A1 titled "COMPOSITE GUIDEWIRE"
filed February 28, 2002.
[0025] As indicated above, the connection assembly
12 includes one or more marker members, for example
radiopaque marker members 18a-c, that are adapted and
configured to produce a relatively bright image on a fluor-
oscopy screen or another imaging technique during a
medical procedure. This relatively bright image aids the
user of a guidewire 10 in determining its location during
use.
[0026] In the embodiment shown in Figures 1-4, the
marker members 18a-c are separate members that are
adapted to be disposed adjacent the connector member
15. The marker members can be generally tubular
shaped members, such as hypotubes, that are disposed

Material Symbol % by wgt

Carbon C 0.005

Chromium Cr 0.450

Cobalt Co 0.110

Copper Cu 0.030

Iron Fe 1.410

Manganese Mn 0.150

Molybdenum Mo 27.720

Nickel Ni 70.000

Phosphorus P 0.004

Silicon Si 0.020

Sulfur S 0.002

Tungsten W 0.140

adjacent either end of the connector member 15, as in-
dicated by 18a and 18c, or can include a solid member,
such as a wire or ribbon that is adapted to fit within the
connector member 15, as indicated by 18b. One, two, or
three or more such markers can be incorporated into the
assembly 12.
[0027] In at least some embodiments, one or more of
the markers can be described as being part of the con-
nector assembly 12 in that the markers are positioned
adjacent, for example directly adjacent, the connector
member 15. In some examples, the markers are con-
nected to or retained with the connector member 15. In
some embodiments, the markers can be described as
being a portion of, joined with, joined to, in direct contact
with, of unitary or monolithic construction with, the con-
nector member 15. The radiopaque marker or markers
can make up all or a portion of the connector member
15. For example, a portion or all of the connector member
15 can be made of radiopaque material.
[0028] The markers 18a-c may be made of any mate-
rial that provides the desired level of radiopacity for a
particular use or device. Some examples of radiopaque
materials include, but are not limited to, gold, platinum,
palladium, tantalum, tungsten, and plastic material load-
ed with a radiopaque filler, or combinations, mixtures, or
alloys of any of these materials. In some embodiment,
the markers can be structures that are clad or filled with
radiopaque material. For example, the markers may also
be fabricated from precious metal clad nitinol or stainless
steel wire or filled nitinol or stainless steel tubing that can
be wound to form a coil.
[0029] In at least some embodiments, it is advanta-
geous to incorporate the markers with the connector as-
sembly to enhance ease of construction and in some
embodiments, enhance the characteristics of the medical
device. For example, in some embodiments, incorporat-
ing the markers with the connector assembly provides a
method whereby the markers can be positioned appro-
priately on the core wire while maintaining a relatively
smooth profile and in some cased reducing abrupt stiff-
ness changes. In some embodiments, the markers may
also provide extra structural support to guidewire proxi-
mate connector assembly.
[0030] Guidewire 10 may further comprise additional
radiopaque markers, for example a marker structure
such as a band disposed about distal portion 16 spaced
from the connector member 15.
[0031] In the embodiment shown in Figures 1-2, to
manufacture the connection of the core member 11 of
the guidewire 10, the ends 20/22 of the proximal and
distal guidewire sections 14/16 may be ground to form
the desired shape (e.g., a uniform diameter, a bulbous
portion, a helix, a taper, etc.) to accommodate the joint,
for example an overlapping joint or a but joint. In some
embodiments, for example if a butt joint is to be used,
such a shape need not be ground. A recess step may be
ground into the proximal and distal guidewire sections
14/16 to accommodate the connector assembly 12, if de-
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sired. Additionally, the ends 20/22 of the proximal and
distal guidewire section may be shaped or tapered to
provide strain relief adjacent the connector assembly.
[0032] The connector assembly 12, including the con-
nector member 15 and one of the radiopaque markers
18a and 18c, is positioned over one of the ends 20/22 of
the proximal and distal guidewire sections 14/16. A radi-
opaque marker wire 18b is placed within the lumen of
the connector member 15. The distal end 20 of the prox-
imal portion 14 and proximal end 22 of the distal portion
16 are then positioned adjacent the radiopaque marker
wire 18b in an end-to-end arrangement. The proximal
and distal guidewire sections 14/16 and the connector
assembly 12 may be bonded, welded (e.g., resistance
or laser welded), soldered, brazed, or otherwise connect-
ed by a suitable technique depending on the material
selected for each component. Alternatively, the ends
20/22 and the connector assembly 12 may be crimped
together or may be sized to establish a friction fit there-
between. Because the connection may reside within a
catheter lumen during use, it is preferred that a perma-
nent connection (as opposed to a releasable connection)
be used.
[0033] It is to be appreciated that various welding proc-
esses may be utilized without deviating from the scope
of the present invention. Examples of welding processes
which may be suitable in some applications include LA-
SER welding, resistance welding, TIG welding, micro-
plasma welding, electron beam, and friction or inertia
welding. LASER welding equipment which may be suit-
able in some applications is commercially available from
Unitek Miyachi of Monrovia, California and Rofin-Sinar
Incorporated of Plymouth, Michigan. Resistance welding
equipment which may be suitable in some applications
is commercially available from Palomar Products Incor-
porated of Carlsbad, California and Polaris Electronics
of Olathe, Kansas. TIG welding equipment which may
be suitable in some applications is commercially availa-
ble from Weldlogic Incorporated of Newbury Park, Cali-
fornia. Microplasma welding equipment which may be
suitable in some applications is commercially available
from Process Welding Systems Incorporated of Smyrna,
Tennessee.
[0034] Once connected, the connector assembly 12,
including the connector member 15 and the marker mem-
bers 18a and 18c, and the proximal and distal guidewire
sections 14/16 can be shaped, for example by the use
of a centerless grinding technique, to provide a smooth
and uniform profile across the connection, and to straight-
en out small misalignments between the proximal and
distal guidewire sections 14/16. Other portions of the core
member 11 or the guidewire 10 may be shaped, for ex-
ample through grinding, to provide the desired tapers and
changes in diameter.
[0035] Guidewire 10 may be shaped or tapered by any
one of a number of different techniques, for example, by
centerless grinding methods as indicated above. The
centerless grinding technique may utilize an indexing

system employing sensors (e.g., optical/reflective, mag-
netic) to avoid excessive grinding of the connection. In
addition, the centerless grinding technique may utilize a
CBN or diamond abrasive grinding wheel that is well
shaped and dressed to avoid grabbing the connector dur-
ing the grinding process.
[0036] Alternatively, portions of guidewire 10 may be
pre-shaped by molding or other suitable techniques. In
an exemplary embodiment, proximal portion 14 and distal
portion 16 may be generally tubular and connector as-
sembly 12 may include formed or ground projections on
opposite ends thereof. According to this embodiment,
the projections of connector assembly 12 are adapted
and configured to mate with the tubular ends of proximal
portion 14 and distal portion 16.
[0037] Figure 2 is a cross sectional view of core mem-
ber 11 of the guidewire 10, post-grinding. As shown in
Figure 2, the core wire 11, including the proximal and
distal core wire members 14/16, and connector assembly
12, can include one or more tapered portions. The core
wire 11 can be continuously tapered, can have a tapered
section or a number or series of tapered sections of dif-
fering diameters, or can have a constant diameter. In
some embodiments, the core wire 11 is tapered or oth-
erwise formed to have a geometry that decreases in cross
sectional area toward the distal end thereof. If tapered,
the core wire 11 can include a uniform or a non-uniform
transition of the sections, depending on the transition
characteristics desired. For example, the core wire 11
may be linearly tapered, tapered in a curvilinear fashion,
or tapered in a step-wise fashion. The angle of any such
tapers can vary, depending upon the desired flexibility
characteristics. The length of the taper may be selected
to obtain a more (longer length) or less (shorter length)
gradual transition in stiffness. Also, as indicated above,
the ends 20/22 of the proximal and distal core wire mem-
bers 14/16 can be tapered or otherwise shaped to provide
strain relief adjacent the connector assembly 12.
[0038] Once finally shaped or ground, in some embod-
iments, a flexible coil tip and/or a polymer jacket tip (op-
tionally covering connection or joint 30) or combination
thereof, or other such structure may be placed on the
core member 11 of the guidewire 10. Additionally, addi-
tional structure, such as radiopaque markers, safety
and/or shaping wires or ribbons (coiled or uncoiled), and
the like, and combinations thereof may be placed on the
core member 11 of the guidewire 10. Additionally, in
some embodiments, a coating, for example a lubricious
(e.g., hydrophilic) or other type of coating may be applied
to all or portions of the guidewire. Different coatings can
be applied to different sections of the guidewire. Some
examples of such coatings and materials and methods
used to create such coatings can be found in U.S. Patent
Nos. 6,139,510 and 5,772,609, which are incorporated
herein by reference.
[0039] Figures 3 and 4 illustrate two embodiments of
a guidewire 10 including different outer members or as-
semblies that are disposed on the core member 11 of
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the guidewire 10. In both of these embodiments, the core
wire 11 includes structure and materials similar to that
shown and described in reference to Figure 2, wherein
like reference numerals indicate similar structure.
[0040] Figure 3 shows an embodiment wherein an out-
er member comprises an outer polymeric sleeve 24 that
is disposed around the core member 11. The sleeve 24
extends along and is attached to at least a portion of the
length of the core member 11, and in the embodiment
shown, extends proximally over the joint 30 and distally
beyond the distal end of the core member 11. The sleeve
24 may be comprised of a material having the desired
strength, flexibility or other desired characteristics. Some
suitable materials include polymers, and like material.
Examples of suitable polymer material include any of a
broad variety of polymers generally known for use as
guidewire polymer sleeves. The use of a polymer for
sleeve 24 can serve several functions. The use of a pol-
ymer sleeve 24 can improve the stiffness/flexibility prop-
erties of the distal portion of the guidewire 10. The choice
of polymers for the sleeve 24 will vary the flexibility. For
example, polymers with a low durometer or hardness will
make a very flexible or floppy tip. Conversely, polymers
with a high durometer will make a tip which is stiffer. The
use of polymers for the sleeve 24 can also provide a more
atraumatic tip for the guide wire. An atraumatic tip is bet-
ter suited for passing through fragile body passages. Fi-
nally, a polymer can act as a binder for radiopaque ma-
terials, as discussed in more detail below.
[0041] In some embodiments, the polymer material
used is a thermoplastic polymer material. Some exam-
ples of some suitable materials include polyurethane,
elastomeric polyamides, block polyamide/ethers (such
as Pebax), silicones, and copolymers. The sleeve 24 may
be a single polymer, multiple layers, or a blend of poly-
mers. By employing careful selection of materials and
processing techniques, thermoplastic, solvent soluble
and thermosetting variants of these materials can be em-
ployed to achieve the desired results.
[0042] The sleeve 24 can be disposed around and at-
tached to the guidewire 10 using any suitable technique
for the particular material used. In some embodiments,
the sleeve 24 is attached by heating a sleeve of polymer
material to a temperature until it is reformed around the
core wire 11. In some other embodiments, the sleeve 24
can be attached using heat shrinking techniques. The
sleeve 24 may be finished, for example, by a centerless
grinding or other method, to provide the desired diameter
and to provide a smooth outer surface. Additionally, the
sleeve can be shaped or ground to form a tip 28, which,
for example, can be shaped into an atraumatic shape,
such as a rounded tip.
[0043] In some embodiments, the sleeve 24, or por-
tions thereof, can include, or be doped with, radiopaque
material to make the sleeve 24, or portions thereof, more
visible when using certain imaging techniques, for exam-
ple, fluoroscopy techniques. Any suitable radiopaque
material known in the art can be used. Some examples

include precious metals, tungsten, bismuth subcar-
bonate powder, and the like, and mixtures thereof.
[0044] Additionally, in some embodiments, a coating,
for example a lubricious (e.g., hydrophilic) or other type
of coating may be applied over portions or all of the sleeve
24, or other portions of the guidewire 10. Hydrophobic
coatings such as fluoropolymers provide a dry lubricity
which improves guide wire handling and device exchang-
es. Lubricious coatings improve steerability and improve
lesion crossing capability. Suitable lubricious polymers
are well known in the art and may include hydrophilic
polymers such as polyarylene oxides, polyvinylpyro-
lidones, polyvinylalcohols, hydroxy alkyl cellulosics, al-
gins, saccharides, caprolactones, and the like, and mix-
tures and combinations thereof. Hydrophilic polymers
may be blended among themselves or with formulated
amounts of water insoluble compounds (including some
polymers) to yield coatings with suitable lubricity, bond-
ing, and solubility. Some other examples of such coatings
and materials and methods used to create such coatings
can be found in U.S. Patent Nos. 6,139,510 and
5,772,609, which are incorporated herein by reference.
In some embodiments, the more distal portion of the
guidewire is coated with a hydrophilic polymer as dis-
cussed above, and the more proximal portions is coated
with a fluoropolymer, such as polytetrafluroethylene (PT-
FE).
[0045] A structure 26, such as a safety or shaping
structure, may be connected to the distal portion 16 of
the core wire 11. The structure 26 can be a wire or ribbon
26 that is attached to the distal portion 16 and extends
distally beyond the distal end of the distal portion 16. In
some embodiments, the wire or ribbon 26 can be a fab-
ricated or formed wire structure, for example, a coiled or
wound wire or ribbon. In some other embodiments, the
structure 26 can be an extension of the distal portion 16
of the core wire 11 formed, for example, by grinding and
flattening to form a ribbon. In the embodiment shown in
Figure 3, the structure 26 is a generally straight ribbon
that includes a portion that overlaps with and is attached
to distal portion 16, and a portion that extends distally of
the distal portion 16. In some embodiments, the ribbon
26 has a length in the range of about 2.0 to about 5 cen-
timeters (0.8 to about 2 inches), and in some embodi-
ments can extend about 0.5 to about 2.5 centimeters (02
to about 1 inch) distally of the core wire 11.
[0046] The structure 26 can be made of any suitable
material and sized appropriately to give the desired char-
acteristics, such as strength and flexibility characteris-
tics. Some examples of suitable materials include metals,
metal alloys, polymers, and the like. In some embodi-
ments, the structure 26 may be formed of a metal or metal
alloy such as stainless steel, nickel-chromium alloy, nick-
el-chromium-iron alloy, cobalt alloy, a nickel-titanium al-
loy, such as a straightened super elastic or linear elastic
alloy (e.g., nickel-titanium) wire. The structure 26 can be
attached using any suitable attachment technique. Some
examples of attachment techniques include soldering,
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brazing, welding, adhesive bonding, crimping, or the like.
In some embodiments, the ribbon or wire 26 can function
as a shaping structure or a safety structure.
[0047] Figure 4 is a cross sectional view of guidewire
10 having an alternate outer assembly 124. According
to this embodiment, outer assembly 124 comprise a coil
125 disposed along at least a portion of the length of
guidewire 10. The coil 125 extends along and is attached
to at least a portion of the length of the core member 11.
In the embodiment shown, the coil 125 extends proxi-
mally over the joint 30. In some other embodiments, the
coil 125 does not extend proximally over the joint 30. The
coil 125 extends distally beyond the distal end of the core
member 11. The coil 125 is attached to the core wire 11
at one or more points along the length of the core wire
11 using any suitable attachment technique, for example
soldering, brazing, welding, adhesive bonding, crimping,
or the like. The distal end 127 of the coil 125 is attached
to the wire or ribbon 26 via a rounded tip portion 69. The
rounded tip portion 69 can be made of any suitable ma-
terial, for example a solder tip, a polymer tip, and the like.
The wire or ribbon can have the same general structure
and be made of the same materials as discussed above
with regard to Figure 3.
[0048] The coil 125 could be single or multifilar, and
can be wrapped in a helical fashion by conventional wind-
ing techniques. The coil 125 may have a relatively loose
or relatively tight pitch. For example, the pitch of adjacent
turns of coil 125 may be tightly wrapped so that each turn
touches the succeeding turn, or the pitch may be set such
that coil 125 is wrapped in an open fashion such that
spaces are defined between adjacent turns of coil 125.
The pitch along the length of the coil can vary. For ex-
ample, the pitch may be loose near the distal tip 69 to
increase distal flexibility, but may be tight near the prox-
imal portion. Outer member 124 may comprise a single
layer coil, a multiple layer coil, or combinations thereof.
Additionally, the pitch may be altered amongst different
layers.
[0049] The coil 125 may be made of a variety of ma-
terials including metals, metal alloys, polymers, and the
like. Some examples of material for use in the coil include
stainless steel, nickel-chromium alloy, nickel-chromium-
iron alloy, cobalt alloy, or other suitable materials. Some
additional examples of suitable material include straight-
ened super elastic or linear elastic alloy (e.g., nickel-tita-
nium) wire, or alternatively, a polymer material, such as
a high performance polymer. In some embodiments, the
coil 125 can be made of a radiopaque materials such as
gold, platinum, tungsten, or the like, or alloys thereof that
may serve to further aid visualization of the guidewire in
conjunction with connector assembly 12 (and, thus,
markers 18a-c) to position guidewire 110 or make meas-
urements during use. The coil 125 may be formed of
round wire or flat ribbon ranging in dimensions to achieve
the desired flexibility and other characteristics.
[0050] Refer now to Figure 5, which shows a partial
cross sectional view of a guidewire 210 including an elon-

gated core member 211. The core member 211 includes
an elongated proximal portion or member 214, an elon-
gated distal portion or member 216 and a connector
structure or assembly 212 including structure adapted
and configured for connecting the proximal member 214
and the distal member 216. The connector assembly 212
includes one or more connector members 215 adapted
and configured for connecting the members 214/216, and
includes one or more radiopaque marker members 218a,
and 218b. The core member 211 including proximal and
distal portions 214/216, connector structure 212, connec-
tor member 215, and radiopaque marker members 218a
and 218b can have the same general structure and be
made of the same materials as discussed above with
regard to the embodiments shown in Figures 1-4.
[0051] The connector structure or assembly 212 in the
embodiment shown in Figure 5 is similar to that shown
in Figures 1-4, but rather than a butt joint, an overlapping
joint configuration 230 is used. The ends 220/222 of the
proximal and distal guidewire sections 214/216 each
have a first reduced diameter portion 231 and 233 that
is adapted and configured to fit within the connector mem-
ber 215, and each have a second reduced diameter por-
tion 235 and 237 that are adapted and configured to over-
lap each other. The connector member 215 is a tubular
structure, such as a hypotube as shown, or a coiled wire.
The connector member 215 has an inside diameter sized
appropriately to receive the ends 220/222 of the proximal
portion 214 and the distal portion 216. The radiopaque
marker members 218a and 218b are generally tubular
shaped members, such as hypotubes, that are disposed
adjacent either end of the connector member 215, as
indicated by 218a and 218b. The connection between
the proximal and distal guidewire sections 214/216 and
the connector assembly 212 may be achieved using the
same techniques and materials as discussed above with
regard to the embodiments shown in Figures 1-4.
[0052] The guidewire 210 also includes an outer distal
assembly 224 that includes a combination of a sleeve
223 and a coil 225 disposed about a portion of the core
wire 211. The sleeve 223 extends over a portion of the
distal guidewire section 216, and has a proximal end that
terminates distally of the connection or joint 230. The
distal end of the sleeve 223 ends proximally of the distal
end of the distal guidewire section 216. In other embod-
iments, the sleeve 223 can extend further in a proximal
direction, and in some cases can extend over the con-
nection 230 and/or over a portion of the proximal
guidewire section 214. In yet other embodiments, the
sleeve 223 can extend further distally, for example, ex-
tend distally beyond the distal end of the distal guidewire
section 16. The sleeve 223 can be made of and include
the same materials, structure, radiopaque loading, and
coatings, and be made in accordance with the same
methods as discussed above with regard to the embod-
iment shown in Figure 3.
[0053] The coil 225 extends from adjacent the distal
end of the sleeve 223 to beyond the distal most portion
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of the ribbon 226. The coil 225 is attached at one or more
points to the distal guidewire section 216 using any suit-
able attachment technique, for example soldering, braz-
ing, welding, adhesive bonding, crimping, or the like. The
distal end 227 of the coil 225 extends distally beyond the
distal end of the core member 211, and is attached to
the ribbon 226 via a rounded tip portion 269. The rounded
tip portion 269 can be made of any suitable material, for
example a solder tip, a polymer tip, and the like. The wire
or ribbon 226 can have the same general structure and
be made of the same materials as discussed above with
regard to Figure 3. Additionally, the coil 225 may be made
of the materials and include structure as described above
in reference to the embodiment of Figure 4.
[0054] Refer now to Figure 6, which shows a partial
cross sectional view of guidewire 210 including structure
very similar to that shown in Figure 5, wherein like refer-
ence numerals indicate similar structure. The guidewire
210 includes an elongated core member 211 having
proximal and distal portions 214/216, and a connector
assembly 212 for connecting the proximal and distal por-
tions 214/216. The connector assembly 212 includes
connector member 215, and radiopaque marker mem-
bers 218a and 218b. An overlapping joint configuration
230 is used, as in Figure 5. In the embodiment shown in
Figure 6, however, an outer assembly 224 comprises a
polymer sleeve 223, and does not include a coil portion.
The sleeve 223 can be similar to that shown in the em-
bodiment of Figure 3, but does not extend proximally over
the joint 230. Additionally, in the embodiment of Figure
6, the sleeve includes a distal portion 270 and a proximal
portion 271, wherein the distal and proximal portions
270/271 include different levels of radiopaque material.
For example, the distal portion 270 can include or be
doped with, a higher amount of radiopaque material than
the proximal portion 271.
[0055] Refer now to Figure 7, which shows a partial
cross sectional view of guidewire 310 including an elon-
gated core member 311. The core member 311 includes
an elongated proximal portion or member 314, an elon-
gated distal portion or member 316 and a connector
structure or assembly 312 including structure adapted
and configured for connecting the proximal and distal
members 314/316. The connector assembly 312 in-
cludes one or more connector members 315 adapted
and configured for connecting the members 314/316, and
includes one or more radiopaque marker members 318a
and 318b. The core member 311 including proximal and
distal portions 314/316, connector structure 312, connec-
tor member 315, and radiopaque marker members 318a
and 318b can have the same general structure and be
made of the same materials as discussed above with
regard to the embodiments shown in Figures 1-6.
[0056] The connector structure or assembly 312 in the
embodiment shown in Figure 7 is similar to that shown
in Figures 1-6, but rather than a butt joint, or a straight
overlapping joint configuration, an overlapping tapered
joint configuration 330 is used. The ends 320/322 of the

proximal and distal guidewire sections 314/316 each
have a first reduced diameter portion 331 and 333 that
is adapted and configured to fit within the connector mem-
ber 315, and each also have a tapered reduced diameter
portion 335 and 337 that are tapered such that they are
adapted and configured to overlap each other. The con-
nector member 315 is a tubular structure, such as a hy-
potube as shown, or a coiled wire. The connector mem-
ber 315 has an inside diameter sized appropriately to
receive the ends 320/322 of the proximal and distal por-
tions 314/316. The radiopaque marker members 318a
and 318b are generally tubular shaped members, such
as hypotubes, that are disposed adjacent either end of
the connector member 315. The connection between the
proximal and distal guidewire sections 314/316 and the
connector assembly 312 may be achieved using the
same techniques and materials as discussed above with
regard to the embodiments shown in Figures 1-4.
[0057] The guidewire 310 also includes an outer distal
assembly 324 that includes a sleeve 323 and a safety
and/or shaping structure 326, both of which can be similar
in structure and material to those described above in re-
lation to the embodiment of Figures 3 and 6. In the em-
bodiment of Figure 7, the sleeve 323 does not extend
over the joint 330.
[0058] Refer now to Figure 8, which shows a partial
cross sectional view of guidewire 310 including structure
very similar to that shown in Figure 7, wherein like refer-
ence numerals indicate similar structure. However, in the
embodiment of Figure 8, the outer distal assembly 324
includes a coiled safety and/or shaping structure 326.
The coiled safety and/or shaping structure 326, for ex-
ample a coiled ribbon, a coiled wire, or other such coiled
structure, is disposed about a portion of the core wire
311. In the embodiment shown, the coiled structure 326
is a coiled ribbon that overlaps with or surrounds a portion
of the distal guidewire portion 316, and extends distally
from the distal end of the core wire 311.
[0059] The coil 326 can be made of any suitable ma-
terial and sized appropriately to give the desired charac-
teristics, such as strength and flexibility characteristics.
In some embodiments, the attachment of the coil 326 to
the core wire 311 can also influence the characteristics
of the portion of the core wire 311 overlapped by the coil
326.
[0060] Some examples of material for use in the coil
326 include stainless steel, nickel-chromium alloy, nick-
el-chromium-iron alloy, cobalt alloy, nickel-titanium alloy,
or other suitable materials. Some additional examples of
suitable material include straightened super elastic or lin-
ear elastic alloy (e.g., nickel-titanium), or alternatively, a
polymer material, such as a high performance polymer.
In some embodiments, the coil 326 can be made of a
radiopaque materials such as gold, platinum, tungsten,
or the like, or alloys thereof. The coil 326 may be formed
of round or flat ribbon ranging in dimensions to achieve
the desired flexibility. In some embodiments, the coil 326
may be a round wire in the range of about 0.0025-0.038
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centimeter (0.001-0.015 inches) in diameter. In some
other embodiments, the coil can be made of a flat or
rectangular shaped ribbon having a width in the range of
about 0.005 to 0.05 centimeter (0.002 to 0.02 inches)
and a thickness in the range of about 0.0013 to about
0.05 centimeter (0.0005 to about 0.02 inches).
[0061] The coil 326 can be attached to the core wire
311 using any suitable attachment technique. Some ex-
amples of attachment techniques include soldering,
brazing, welding, adhesive bonding, crimping, or the like.
In the embodiment shown, the coil 326 is attached at two
attachment points 364 and 365.
[0062] The coil 326 is wrapped in a helical fashion by
conventional winding techniques. The pitch of adjacent
turns of coil 326 may be tightly wrapped so that each turn
touches the succeeding turn or the pitch may be set such
that coil 326 is wrapped in an open fashion. In some
embodiments, the coil can have a pitch of up to about
0.4 inches, in some embodiments a pitch of up to about
0.08 inches, and in some embodiments, a pitch in the
range of about 0.01 to about 0.08 inches. The pitch can
be constant throughout the length of the coil 326, or can
vary, depending upon the desired characteristics, for ex-
ample flexibility. In some embodiments, the pitch of the
coil 326 portion that overlaps with the core wire 311 is
smaller, while the pitch of the coil portion that does not
overlap with the core wire is larger. For example, in some
embodiments, the pitch of the coil portion that overlaps
with the core wire 311 is in the range of 0.01 to 0.08
inches, for example 0.04 inches, while the pitch of the
coil portion that does not overlap with the core wire 311
is up to about 0.08 inches. These changes in coil pitch
can be achieved during the initial winding of the wire, or
can be achieved by manipulating the coil 326 after wind-
ing or after attachment to the guidewire. For example, in
some embodiments, after attachment of the coil 326 to
the guidewire 311, a larger pitch can be achieved on the
distal portion of the coil 326 by simply pulling the coil.
[0063] The diameter of the coil 326 is preferably sized
to fit around and mate with the distal portion of the core
wire 311, and to give the desired characteristics. The
diameter of the coil 326 can be constant or tapered. In
some embodiments, the coil 326 is tapered to mate with
tapered sections of the core wire 311. The diameter of
the coil 326 can also include a taper beyond the distal
end of the core wire 326, as desired.
[0064] It should be understood that this disclosure is,
in many respects, only illustrative. Changes may be
made in details, particularly in matters of shape, size,
and arrangement of steps without exceeding the scope
of the invention. The invention’s scope is, of course, de-
fined in the appended claims.

Claims

1. A medical device comprising:

a first elongated member (14) having a proximal
portion and a distal portion;
a second elongated member (16) having a prox-
imal portion and a distal portion;
wherein the first elongated member (14) com-
prises a first material and the second elongated
member (16) comprises a second material dif-
ferent from the first material;
wherein the second material comprises a nickel-
titanium alloy;
a tubular connector (12) disposed adjacent the
distal portion of the first elongated member (14)
and adjacent the proximal portion of the second
elongated member (16) to connect the first and
second elongated members, wherein the con-
nector (12) has a proximal-most end and a dis-
tal-most end; and
characterised in one or more non-coiled radi-
opaque marker bands (18a,18c) disposed adja-
cent the connector (12) for imaging the device,
wherein at least one of the one or more non-
coiled radiopaque marker bands (18a,18c) con-
tacts either the proximal-most end or the distal-
most end of the connector (12).

2. The medical device of claim 1 wherein the connector
(12) is disposed about the distal portion of the first
elongated member (14) and about the proximal por-
tion of the second elongated member (16).

3. The medical device of claim 1, wherein at least one
of the one or more non-coiled radiopaque marker
bands (18a) is disposed about the distal portion of
the first elongated member (14) adjacent the con-
nector (12).

4. The medical device of claim 1, wherein at least one
of the one or more non-coiled radiopaque marker
bands (18b) is disposed about the proximal portion
of the second elongated member (16) adjacent the
connector (12).

5. The medical device of claim 1, wherein the device
is a guidewire.

6. The medical device of claim 1, wherein the first ma-
terial comprises a stainless steel alloy.

7. The medical device of claim 1, wherein two non-
coiled radiopaque marker bands are disposed adja-
cent the connector (12) for imaging the device.

8. The medical device of claim 7, further comprising a
third radiopaque marker disposed adjacent the con-
vector (12) for imaging the device.

9. The medical device of claim 8, wherein the connector
(12) is disposed about the distal portion of the first

17 18 



EP 1 581 294 B1

11

5

10

15

20

25

30

35

40

45

50

55

elongated member (14) and about the proximal por-
tion of the second elongated member (16), and
wherein the third radiopaque marker (18b) is dis-
posed within the tubular connector (12) between the
distal portion of the first elongated member (14) and
the proximal portion of the second elongated mem-
ber (16).

10. The medical device of claim 1, wherein at least one
of the one or more non-coiled radiopaque marker
bands (18b) is disposed within the connector (12).

Patentansprüche

1. Medizinische Vorrichtung mit
einem ersten länglichen Teil (14) mit einem proxi-
malen Abschnitt und einem distalen Abschnitt;
einem zweiten länglichen Teil (16) mit einem proxi-
malen Abschnitt und einem distalen Abschnitt;
wobei das erste längliche Teil (14) ein erstes Material
aufweist und das zweite längliche Teil (16) ein zwei-
tes Material aufweist, das sich von dem ersten Ma-
terial unterscheidet;
wobei das zweite Material eine Nickel-Titan-Legie-
rung aufweist;
einem röhrenförmigen Verbindungsstück (12), das
dem distalen Abschnitt des ersten länglichen Teils
(14) benachbart und dem proximalen Abschnitt des
zweiten länglichen Teils (16) benachbart angeordnet
ist, um das erste und zweite längliche Teil zu verbin-
den, wobei das Verbindungsstück (12) ein äußerst
proximales Ende und ein äußerst distales Ende hat;
und
gekennzeichnet durch ein oder mehrere nichtge-
wendelte strahlenundurchlässige Markerbänder
(18a, 18c), die dem Verbindungsstück (12) benach-
bart zur bildlichen Darstellung der Vorrichtung an-
geordnet sind, wobei zumindest eines der einen oder
mehreren nichtgewendelten strahlenundurchlässi-
gen Markerbänder (18a, 18c) entweder das äußerst
proximale Ende oder das äußerst distale Ende des
Verbindungsstücks (12) berührt.

2. Medizinische Vorrichtung nach Anspruch 1, wobei
das Verbindungsstück (12) um den distalen Ab-
schnitt des ersten länglichen Teils (14) und um den
proximalen Abschnitt des zweiten länglichen Teils
(16) angeordnet ist.

3. Medizinische Vorrichtung nach Anspruch 1, wobei
zumindest eines der einen oder mehreren nichtge-
wendelten strahlenundurchlässigen Markerbänder
(18a) um den distalen Abschnitt des ersten längli-
chen Teils (14) benachbart dem Verbindungsstück
(12) angeordnet ist.

4. Medizinische Vorrichtung nach Anspruch 1, wobei

zumindest eines der einen oder mehreren nichtge-
wendelten strahlenundurchlässigen Markerbänder
(18b) um den proximalen Abschnitt des zweiten
länglichen Teils (16) benachbart dem Verbindungs-
stück (12) angeordnet ist.

5. Medizinische Vorrichtung nach Anspruch 1, wobei
die Vorrichtung ein Führungsdraht ist.

6. Medizinische Vorrichtung nach Anspruch 1, wobei
das erste Material eine nichtrostende Stahllegierung
aufweist.

7. Medizinische Vorrichtung nach Anspruch 1, wobei
zwei nichtgewendelte strahlenundurchlässige
Markerbänder benachbart dem Verbindungsstück
(12) zur bildlichen Darstellung der Vorrichtung an-
geordnet sind.

8. Medizinische Vorrichtung nach Anspruch 7, ferner
mit einem dritten strahlenundurchlässigen Marker,
der benachbart dem Verbindungsstück (12) zur bild-
lichen Darstellung der Vorrichtung angeordnet ist.

9. Medizinische Vorrichtung nach Anspruch 8, wobei
das Verbindungsstück (12) um den distalen Ab-
schnitt des ersten länglichen Teils (14) und um den
proximalen Abschnitt des zweiten länglichen Teils
(16) angeordnet ist und wobei der dritte strahlenun-
durchlässige Marker (18b) innerhalb des röhrenför-
migen Verbindungsstücks (12) zwischen dem dista-
len Abschnitt des ersten länglichen Teils (14) und
dem proximalen Abschnitt des zweiten länglichen
Teils (16) angeordnet ist.

10. Medizinische Vorrichtung nach Anspruch 1, wobei
zumindest eines der einen oder mehreren nichtge-
wendelten strahlenundurchlässigen Markerbänder
(18b) innerhalb des Verbindungsstücks (12) ange-
ordnet ist.

Revendications

1. Dispositif médical comprenant:

un premier élément allongé (14) ayant une partie
proximale et une partie distale ;
un second élément allongé (16) ayant une partie
proximale et une partie distale ;
dans lequel le premier élément allongé (14)
comprend un premier matériau et le second élé-
ment allongé (16) comprend un second maté-
riau différent du premier matériau ;
dans lequel le second matériau comprend un
alliage de nickel - titane ;
un connecteur tubulaire (12) disposé de maniè-
re adjacente à la partie distale du premier élé-
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ment allongé (14) et de manière adjacente à la
partie proximale du second élément allongé (16)
pour raccorder les premier et second éléments
allongés, dans lequel le connecteur (12) a une
extrémité la plus proximale et une extrémité la
plus distale ; et
caractérisé en ce qu’une ou plusieurs bandes
de marqueur radio-opaque non hélicoïdales
(18a, 18c) sont disposées de manière adjacente
au connecteur (12) pour imager le dispositif,
dans lequel au moins l’une des une ou plusieurs
bandes de marqueur radio-opaque non hélicoï-
dales (18a, 18c) est en contact avec l’extrémité
la plus proximale ou l’extrémité la plus distale
du connecteur (12).

2. Dispositif médical selon la revendication 1, dans le-
quel le connecteur (12) est disposé autour de la par-
tie distale du premier élément allongé (14) et autour
de la partie proximale du second élément allongé
(16).

3. Dispositif médical selon la revendication 1, dans le-
quel au moins l’une des une ou plusieurs bandes de
marqueur radio-opaque non hélicoïdales (18a) est
disposée autour de la partie distale du premier élé-
ment allongé (14) adjacent au connecteur (12).

4. Dispositif médical selon la revendication 1, dans le-
quel au moins l’une des une ou plusieurs bandes de
marqueur radio-opaque non hélicoïdales (18b) est
disposée autour de la partie proximale du second
élément allongé (16) adjacent au connecteur (12).

5. Dispositif médical selon la revendication 1, dans le-
quel le dispositif est un fil guide.

6. Dispositif médical selon la revendication 1, dans le-
quel le premier matériau comprend un alliage d’acier
inoxydable.

7. Dispositif médical selon la revendication 1, dans le-
quel deux bandes de marqueur radio-opaque non
hélicoïdales sont disposées de manière adjacente
au connecteur (12) pour imager le dispositif.

8. Dispositif médical selon la revendication 7, compre-
nant en outre un troisième marqueur radio-opaque
disposé de manière adjacente au connecteur (12)
pour imager le dispositif.

9. Dispositif médical selon la revendication 8, dans le-
quel le connecteur (12) est disposé autour de la par-
tie distale du premier élément allongé (14) et autour
de la partie proximale du second élément allongé
(16) et dans lequel le troisième marqueur radio-opa-
que (18b) est disposé à l’intérieur du connecteur tu-
bulaire (12) entre la partie distale du premier élément

allongé (14) et la partie proximale du second élément
allongé (16).

10. Dispositif médical selon la revendication 1, dans le-
quel au moins l’une des une ou plusieurs bandes de
marqueur radio-opaque non hélicoïdales (18b) est
disposée à l’intérieur du connecteur (12).
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